Purpose The present paper assessed the validity of singleitem life satisfaction measures by comparing single-item measures to the Satisfaction with Life Scale (SWLS)-a more psychometrically established measure. Methods Two large samples from Washington (N = 13,064) and Oregon (N = 2,277) recruited by the Behavioral Risk Factor Surveillance System and a representative German sample (N = 1,312) recruited by the Germany Socio-Economic Panel were included in the present analyses. Single-item life satisfaction measures and the SWLS were correlated with theoretically relevant variables, such as demographics, subjective health, domain satisfaction, and affect. The correlations between the two life satisfaction measures and these variables were examined to assess the construct validity of single-item life satisfaction measures. Results Consistent across three samples, single-item life satisfaction measures demonstrated substantial degree of criterion validity with the SWLS (zero-order r = 0.62-0.64; disattenuated r = 0.78-0.80). Patterns of statistical significance for correlations with theoretically relevant variables were the same across single-item measures and the SWLS. Single-item measures did not produce systematically different correlations compared to the SWLS (average difference = 0.001-0.005). The average absolute difference in the magnitudes of the correlations produced by single-item measures and the SWLS was very small (average absolute difference = 0.015-0.042). Conclusions Single-item life satisfaction measures performed very similarly compared to the multiple-item SWLS. Social scientists would get virtually identical answer to substantive questions regardless of which measure they use.
Introduction
Subjective well-being is an overarching construct that captures the affective feelings and cognitive judgments people have about the quality of their lives. Life satisfaction is a component of subjective well-being that reflects the cognitive evaluation of whether one is happy with one's life. Understanding life satisfaction is important as it is associated with positive life outcomes, such as health [1] , income [2] , and better workplace performance [3] . Scholars have increasingly advocated for the use of life satisfaction in public policy [4] . Notably, France and the UK have begun to measure life satisfaction since 2010 and 2011, respectively, to guide policy-making. In the USA, Healthy People 2020-a federal funded initiative-will track population-level life satisfaction to help promote quality of life.
Because of the broad importance of life satisfaction and its policy relevance, life satisfaction is often included in population-based surveys. For instance, life satisfaction measures are included in panel studies such as the Germany Socio-Economic Panel (GSOEP) [5] , the British Household Panel Study [6] , and the Swiss Household Panel [7] , and other studies with extremely large samples, such as the Gallup World Poll [8] , the Gallup Daily Poll [9] , and the Behavioral Risk Factor Surveillance System (BRFSS) [10] . These studies measure many variables from thousands or even millions of respondents, so single-item measures are often used because participant burden is of primary concern. Given the increasing use of single-item life satisfaction measures both in research and in policy settings, there is a pressing need to understand the psychometric properties of these measures. The goal of the current paper is to assess the psychometric properties of single-item life satisfaction measures with three separate samples totaling over 16,000 participants.
When evaluating the psychometric properties of a measure, researchers are typically interested in two features: reliability and validity. With regard to reliability, conventional measures that rely on internal consistency (most notably Cronbach's alpha) cannot be calculated for single-item measures. As a result, information about the reliability of these measures is often not presented. Alternative methods for assessing reliability are possible with single-item measures [11] , and studies that have used these techniques suggest that the reliability of single-item life satisfaction measures is strong.
For instance, Lucas and Donnellan [12] used data from four panel studies to assess the reliability of single-item life satisfaction measures. By modeling latent traits that tap both purely stable trait variance and slowly changing autoregressive variance [13, 14] , it is possible to separate true-score variance from occasion-specific variance (which is assumed to reflect mostly measurement error) using longitudinal data. Findings showed that reliability estimates were relatively high across the four studies, with estimates ranging from 0.68 to 0.74 [12] . Thus, there is evidence that single-item measures are reliable.
However, additional concerns can be raised about the psychometric properties of single-item life satisfaction measures. Even with relatively high reliability, validity might be low, or at least weaker than with multiple-item scales. The primary concern is that single-item measures are necessarily narrow in focus and may not be able to capture the breadth that can be assessed with multiple items. Different items may capture different features of the construct, resulting in a more valid composite measure. Although life satisfaction is a relatively narrow construct (and thus, single-item measures may do well), direct comparisons of the validity of single-and multiple-item measures are necessary.
The current studies aimed to compare the criterion and construct validity of single-and multiple-item life satisfaction measures. In quality of life research, criterion validity refers to ''the extent to which scores on a particular measure relate to a gold standard (p. 39),'' and construct validity refers to ''the extent to which scores on a particular questionnaire relate to other measures in a manner that is consistent with theoretically derived hypotheses concerning the concepts that are being measured (p. 39)'' [15] . Life satisfaction is widely studied by researchers from different disciplines, and readers from other social sciences (e.g., psychology) may recognize the former as convergent validity and the latter as criterion validity [16] .
One previous study [17] has examined the criterion validity of a single-item life satisfaction measure with the Satisfaction with Life Scale (SWLS) and showed that the two correlated strongly based on a representative US sample (r = 0.75). Thus, there is some evidence that single-item life satisfaction measures are valid. However, no study has directly compared the construct validity of single-item life satisfaction measures to multiple-item measures. 1 In the current study, we evaluated the criterion and construct validity of single-item life satisfaction measures. Specifically, we evaluated the criterion validity of singleitem life satisfaction measures by comparing them to a well-established multiple-item life satisfaction measurethe SWLS [19] . In addition, we examined the construct validity of single-item measures. We compared the construct validity of single-item measures to that of the SWLS by examining the correlations between life satisfaction and theoretically relevant variables. Importantly, we examined these questions using three large samples recruited with scientific sampling techniques.
Study 1a and 1b

Participants
The data came from the 2010 BRFSS, an ongoing annual telephone survey that tracks health information in the USA, conducted by the Center for Disease Control and states' health departments [10] . A single-item life satisfaction measure (described in more detail below) has been included in every state since 2005. In addition, an abbreviated version of SWLS was administered in Oregon and Washington in 2010. Therefore, only participants from Oregon (N = 2,277) and Washington (N = 13,064) are included in the current analyses. 2 In the Oregon sample, respondents (61.8 % female; 93.9 % White) had a mean age of 59.23 (SD = 15.60). In the 1 A previous study used the same dataset as Study 1 in the current paper, but comparing single-item and multiple-item measures was not the focus [18] . The goal of this previous study was to provide baseline estimates of mental, social, and physical well-being for states overall and for different subgroups (e.g., racial groups and age groups, etc). 2 The SWLS was included in the New Hampshire BRFSS. However, there is difficulty obtaining the data due to recent personnel change at the New Hampshire Department of Health and Human Services.
Washington sample, respondents (60.7 % female; 88 % White) had a mean age of 56.70 (SD = 16.40).
Measures
Life satisfaction
Life satisfaction was measured by a single-item measure and the SWLS. The single-item measure read, ''In general, how satisfied are you with your life?'' with a 4-point scale from 1 (Very Satisfied) to 4 (Very Dissatisfied). This item was reverse-coded such that higher values represented higher life satisfaction.
Life satisfaction was also measured using an abbreviated version of the SWLS. Tables 1 and 2 , respectively (see Supplementary Materials for a detailed description of group differences in life satisfaction).
Theoretically relevant variables
The BRFSS contains more than 600 variables. To assess the construct validity of life satisfaction measures, ten variables measuring five theoretically relevant constructs, namely income, education, self-reported health, domain satisfactions, and happiness, were chosen. A large body of research has established clear correlations between these variables and life satisfaction. 4 Specifically, we hypothesized life satisfaction to be positively correlated with income [2] , education [20] , self-reported health [1] , domain satisfactions [21] , and happiness [19] .
Participants reported their income and education. Income was measured using income brackets from 1 (Less than $10,000) to 8 ($75,000 or more). Education was measured using six categories from 1 (Never attended school or only attended kindergarten) to 6 (College Graduate). Participants reported their overall health, mental health, and physical health. Overall health was measured by asking, ''Would you say that in general your health is…'' with five response options from 1 (Excellent) to 5 (Poor). Mental health was measured by asking, ''Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?'' Physical health was measured by asking, ''Now thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health not good?'' These three items were reverse-coded such that higher values represented better health.
Participants reported their satisfaction with four domains, namely education, energy level, work, and neighborhood. Participants were asked, ''In general, how satisfied are you with your education (energy level/present job or work/neighborhood)?'' with a 4-point scale from 1 (Very Satisfied) to 4 (Very Dissatisfied). These items were reverse-coded such that higher values represented higher satisfaction.
Happiness was measured with the item ''All things considered, would you say you are…'' using a 5-point scale from 1 (Very happy) to 5 (Not happy at all). This item was reverse-coded such that higher numbers represented greater happiness.
Analysis
Criterion validity
To examine criterion validity, zero-order correlations and disattenuated correlations were computed between the single-item life satisfaction measures and the SWLS. Disattenuated correlations were calculated by dividing the raw correlations by the square roots of the products of the reliability estimates of the two life satisfaction measures. Sample-specific Cronbach's alpha estimates were used for the SWLS. The average reliability estimate (0.72) from Lucas and Donnellan was used as the reliability for the single-item measure [12] . 
Construct validity
To assess construct validity, correlations between each of the two life satisfaction measures and the theoretically relevant variables were computed. To summarize, life satisfaction was hypothesized to be positively correlated with income, education, self-reported health, domain satisfaction, and happiness. There are at least three ways to evaluate the correlations. First, examining the statistical significance and magnitude of the correlations between the measures of life satisfaction and each variable inform us whether the two measures would lead to the same conclusions about the hypothesized associations between life satisfaction and the theoretically relevant variables. Based on guidelines suggested by Cohen [22] , correlations between 0.10 to 0.30 are considered ''small,'' those between 0.30 to 0.50 are considered ''medium,'' and those larger than 0.50 are considered ''large.'' Second, to test whether the single-item life satisfaction measure produced consistently smaller (or, less likely, consistently larger) correlations than the SWLS, correlations for the singleitem measure were subtracted from those for the SWLS. Third, to quantify the magnitude of differences in the correlations across all associations, we calculated the absolute value of the difference in correlations for each theoretically relevant variable and then averaged across all these difference scores. This absolute difference tells us whether the correlations differ by a large amount, even if there is no systematic tendency for correlations to be larger for the SWLS as compared to the single-item measures.
Results
Criterion validity
Unless otherwise noted, all inferential statistics are significant at p \ .05 using two-tailed tests. The single-item life satisfaction measure and the SWLS correlated strongly in both samples (Oregon: zero-order r = 0.64, disattenuated r = 0.80; Washington: zero-order r = 0.62, disattenuated r = 0.78).
Construct validity
Correlations between the two life satisfaction measures and the theoretically relevant variables for Oregon and Washington are presented in Tables 3 and 4 , respectively. As described in the ''Analysis'' section, three ways were used to evaluate the correlations produced by the two measures. First, across the two samples, patterns of statistical significance of the correlations produced by the two life satisfaction measures were exactly the same. As predicted, life satisfaction was positively correlated with income, education, subjective health, domain satisfaction, and happiness. Specifically, the two life satisfaction measures correlated weakly with education and moderately with income, replicating past research on life satisfaction and demographic characteristics [2, 17] . Overall health and mental health were moderately correlated with life satisfaction, and physical health was weakly correlated with life satisfaction. Domain satisfaction was weakly to moderately correlated with life satisfaction. Likewise, happiness showed strong and positive correlations with both life satisfaction measures. Thus, researchers would get identical results regardless of which measure they used if they were focused on null hypothesis significance testing (NHST). Second, when correlations for the single-item measure were subtracted from those for the SWLS (for details, see the SWLS-SI columns in Tables 3 and 4) , the average differences in the correlations were only 0.001 in Oregon and 0.005 in Washington. Therefore, neither measure produced systematically larger or smaller correlations than the other. Third, the average absolute differences in the magnitudes of the correlations across all associations was just 0.015 in Oregon and 0.016 in Washington (for details, see the |SWLS-SI| columns in Tables 3 and 4) . Thus, the two measures correlated with the theoretically relevant variables in extremely similar ways.
Study 2
Studies 1a and 1b demonstrated that a single-item measure performed extremely similarly compared to an abbreviated SWLS. In Study 2, we extended these results by examining a German sample, in which a single-item measure with more response options and the full SWLS were administered.
Participants
The data came from a pretest module from the 2010 GSOEP, which consisted of a representative sample of 1,312 Germans. The GSOEP is an ongoing household panel study from Germany [5] . A pretest module has been administered annually since 2002 to examine the properties of different questions that may be added to subsequent annual surveys in the GSOEP main sample. The current study examined the 2010 pretest because it included the SWLS. Respondents (53.7 % female) had a mean age of 52.35 (SD = 17.61). These respondents were an independent sample recruited for the pretest, and they had not participated in the GSOEP before the pretest.
Measures
Life satisfaction
The single-item measure read, ''All things considered, how satisfied are you with your life as a whole?'' with an 11-point scale from 0 (completely dissatisfied) to 10 (completely satisfied). Using data from the main GSOEP panel study, Lucas and Donnellan showed that this measure has a reliability of 0.74 [12] . Life satisfaction was measured using the full 5-item SWLS (a = 0.88). Descriptive statistics of the life satisfaction measures by gender, Table 5 (see Supplementary Materials for a detailed description of group differences in life satisfaction).
Theoretically relevant variables
Twenty out of 555 variables were selected from the GSOEP. 5 These variables measured income, subjective health, Big Five personality traits [23, 24] , domain satisfaction, eudemonic well-being, and affects. Based on past research which has shown clear correlations between these variables and life satisfaction, we hypothesized that life satisfaction to be positively correlated with income [2] , subjective health [1] , extraversion [25] , agreeableness [26] , conscientiousness [26] , domain satisfaction [21] , eudemonic well-being [27] , and positive affect (i.e., general mood and happiness) [19] . Life satisfaction was also hypothesized to be negatively correlated with neuroticism [25] and negative affect (i.e., angry, worried, sad, ashamed, jealousy, something wrong) [19] . Past research on the relation between openness and life satisfaction has yielded mixed results, but openness was included in the current study to provide a complete picture of how the two kinds of life satisfaction measures relate to the Big Five personality traits. Participants reported their income and overall health. Income was measured in monthly post-governmental income (i.e., after tax). Health was measured by asking ''How would you describe your current health?'' with a 5-point scale from 1 (Bad) to 5 (Very good).
A 15-item Big Five Inventory was administered [23, 24] . Neuroticism (a = 0.60), extraversion (a = 0.66), openness to experience (a = 0.64), agreeableness (a = 0.46), and conscientiousness (a = 0.53) were each measured by 3 items on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree).
Participants reported their satisfaction regarding four domains, namely health, work, income, and leisure. Participants were asked, ''How satisfied are you with your health (job/household income/leisure time)?'' with an 11-point scale from 0 (completely dissatisfied) to 10 (completely satisfied).
Eudemonic well-being, measured with the Psychological Flourishing Scale [28] , refers to aspects of well-being that are not typically captured by life satisfaction measures, such as social relationships, competence, and meaning. Participants responded to items such as ''I lead a purposeful and meaningful life'' using a 7-point scale from 1 (Strongly disagree) to 7 (Strongly agree).
Participants reported their overall mood using the item ''My mood at the moment is …'' with an 11-point scale from 0 (completely bad) to 10 (completely good). Participants also reported how frequent they felt angry, anxious, happy, sad, ashamed, envy, and something is wrong in the past four weeks using a 5-point scale from 1 (very rarely) to 5 (very often). 
Results
Criterion validity
The single-item life satisfaction measure and the SWLS were strongly correlated (zero-order r = 0.64, disattenuated r = 0.80). 6 
Construct validity
Correlations between the two life satisfaction measures and the theoretically relevant variables are presented in Table 6 . We evaluated the correlations generated by the two measures in three ways. First, the statistical significance of the correlations between the two life satisfaction measures and each external variable is virtually the same across the 20 variables. In support of our hypotheses, the two life satisfaction measures correlated weakly with income and moderately with overall health. Both life satisfaction measures showed weak to moderate positive correlations with extraversion, openness to experience, agreeableness, and conscientiousness and a moderate negative correlation with neuroticism. As predicted, life satisfaction was moderately to strongly correlated with domain satisfaction. Likewise, life satisfaction and psychological flourishing were strongly correlated. Furthermore, participants who had better general mood and those who frequently experienced happiness tended to report higher life satisfaction. Higher life satisfaction was weakly to moderately associated with lower levels of anger, worrying, sadness, shame, jealousy, and the feeling that something is wrong. Thus, when using NHST, researchers would reach the same conclusions regardless of which measure is used. Second, to test whether systematic difference exists between the two measures, correlations for the single-item measure were subtracted from those for the SWLS (for details, see the SWLS-SI columns in Table 6 ). The average difference in the associations was 0.002. Therefore, the single-item measure did not produce consistently lower or higher correlations compared to the SWLS. Third, we calculated the absolute value of the difference in correlations for each of the theoretically relevant variables and then averaged across all variables (for details, see the |SWLS-SI| columns in Table 6 ). The average absolute difference was 0.042. Thus, both life satisfaction measures correlated with external factors to a very similar degree.
Discussion
Single-item life satisfaction measures are used in many studies with large samples because participant burden is of primary concern. Studies using these single-item measures have advanced social scientists' understanding of wellbeing. However, few studies have examined the reliability and validity of single-item life satisfaction measures because testing the psychometric properties of single-item measures is often difficult. The current paper assessed the criterion and construct validity of single-item life satisfaction measures. In two studies (three samples) with a total sample size of over 16,000 respondents, we examined the validity of single-item measures by comparing them with the more well-established SWLS.
These results demonstrate that single-item life satisfaction measures perform very similarly to the SWLS and correlated very strongly with each other in two US samples (Study 1a and 1b) and in a representative German sample (Study 2). Single-item life satisfaction measures and the SWLS correlated with each other very strongly. More importantly, they correlated with external variables (e.g., health and affect) to a similar degree. The same conclusions about the association between life satisfaction and other variables can be reached by examining the correlation patterns produced by either measure. No systematic difference between the two types of measures was found, and any difference was likely due to sampling error (this conclusion is supported by the fact that the biggest differences emerged in the smallest sample). Thus, the current paper provides strong support for the validity of single-item life satisfaction measures.
A limitation in the current studies is that responsiveness of single-item life satisfaction measures was not examined. There may be reasons to expect that single-item measures (especially those with few response options, such as the one in the BRFSS) might be less sensitive when used for such research purposes. However, longitudinal and intervention studies that include both single-and multiple-item measures of life satisfaction are rare, which makes a comparison of sensitivity difficult. Future tests of the sensitivity of different measures will be important for researchers who wish to use life satisfaction to evaluate the effectiveness of interventions or policy programs.
In conclusion, the current paper, coupled with the previous finding that demonstrated the reliability of singleitem life satisfaction measures [12] , lends further support for the use of single-item life satisfaction measures in large panel studies. Based on empirical evidence accumulated thus far, single-item life satisfaction measures appear to be both reliable and valid. 
